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1. INrRoDucr10~ 
Let k = Q(z/m) b e a real quadratic field, where vz is a square free positive 
integer and Q the rationals. I f  A is a central simple algebra over k, then [A] 
will denote the algebra class of A in the Brauer group Br(k). For a prime p 
of k, inv,(A) is the (Hasse) invariak of A at p. Let M(k) denote the subgroup 
of Br(k) consisting of those classes which have uniformly distributed invariants 
with values 0 or l/2. That is, a class [A] of Br(k) belongs to M(k), if and only 
if the index of A is at most 2 and inv,(A) = inv,(A) for any primes p, p’ 
of k lying above a rational prime p. In this case, we will write inv,(A) = 
inv,(A), where p is any prime of k lying above p, and call it the p-local 
invariant of A. The index of A ok k, is also called the p-local index of A. 
It follows from the Brauer-Speiser theorem and the Benard-Schacher 
Theorem [2] that the Schur subgroup S(k) is contained in M(k). On the other 
hand, S(k) contains the subgroup 
S(Q) @a k = {[A’ an k]; [A’] E S(Q)) 
of Br(k), S(Q) being the Schur subgroup of the rationals Q. Thus we have 
B(k) 3 M(k) 3 S(k) 3 S(Q) a0 k. 
Because S(Q) consists of the classes that contain either Q or a quaternion 
algebra central over Q ([ 11, [3]), it f  o 11 ows that a class [A] of By(k) is in 
S(Q) <j. k if and only if [A] has uniformly distributed invariants with values 
0 or l/2 such that inv,(A) y--z 0 whenever a rational prime p does not split in k. 
In the previous paper [7] we proved that if there is no prime number 
I K 3 (mod 4) dividing 712, then S(k) : M(k). The purpose of the present 
paper is to prove the following. 
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MAIN THEOREM. Let m be a square free positive integer divisible by a prime 
1 = 3 (mod 4), and let k = Q(d\/m). Then, 
Thus the structure of the Schur subgroup of a real quadratic field Q(&) 
is classified into two types depending on the existence or nonexistence of a 
prime I = 3 (mod 4) dividing m. 
The proof of the Main Theorem will be performed by making use of the 
formula of index of ap-adic cyclotomic algebra given in [5], [S], together with 
the results about the structure of a cyclotomic algebra obtained in [6, Section I]. 
Notation. If  L is a finite abelian extension of Q and L 1 K, then @(L/k) 
is the Galois group of L over K. For o E @(L/k), and x EL, both U(X) and x0 
denote the image of x by CT. If  p is a prime of k and $8 a prime of L lying 
above p, then LP/k, represents the isomorphy type of the completion of L/k 
for !@ 1 p. If  p lies above a prime number p, then the inertia group (respec- 
tively, a Frobenius automorphism) of p in L/k is referred to as the inertia group 
(respectively, a Frobenius automorphism) of p in L/k. For a positive integer n, 
5, denotes a primitive nth root of unity. (a, b,...) is the group generated by 
a, b,... . For a finite group G, I G 1 is the cardinality of G. 
2. PRELIMINARIES 
For the rest of the paper, m is a square free positive integer divisible by a 
prime I = 3 (mod 4) and k := Q(d\/m). We write 
m = l,l, “. lb, ) if 2Tm; (2.1) 
m = 21,1, ... I,& ) if 2 1 m, (2.2) 
where lr , l2 ,..., lh are distinct primes and 
h = n + n’, 1 <72, 0 < n’, (2.3) 
Ii = 3 (mod 4) for I < i < n, (2.4) 
lj = 1 (mod 4) for n<j<h. (2.5) 
Put d = 4m (resp. d = m), if m GE 2, 3 (mod 4) (resp. m E 1 (mod 4)). 
Then d is the discriminant of k. It is well-known that the field Q(&) of dth 
roots of unity is the minimal cyclotomic field containing k ([4, Section 27, 4, 
p. 5131). 
Recall that the Schur subgroup ,5’(k) consists of those classes of B(k) that 
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contain a cyclotomic algebra over h. So the Main Theorem will be established 
if we shall prove that a cyclotomic algebra over k has p-local invariant 0 
(or p-local index 1) whenever p does not split in k. 
Here we review a result in [6]. 
THEOREM 2.1, Let a, b be positive integers not divisible by the prime 2 to the 
$rst power. Let K be a subfield of Q([,) and let B = (p, K(&)/K) be a cyclotomic 
algebra over K. Let p, , p, ,..., p, be the set of odd primes such that pi 1 b and 
pi r a. If 4 / b and 4 7 a, then put 6’ = 4&p, ... p, . Otherwise, Put b’ = 
p, p, . p, . Then B is similar to a cyclotomic algebra of the form (01, Q(&, , &,,)/K). 
Proof. See [6, Corollary 1.41. 
COROLLARY 2.2. Notation being the same as in Theorem 2. I, any cyclotomic 
algebra over K is similar to a cyclotomic algebra of the form: 
(a’, Q(i, , 5r)lKh 
0” = 4”plpz ... p, , S =Oif41a, and S = 1 if4ra, 
where PI , P, ,..., pt are distinct odd primes not dividing a. 
Proof. Let B = (/I, K(&,)/K) be a cyclotomic algebra over K. By 
Theorem 2.1, B N (ol, Q(& , 5,*)/K), where if 4 ] a, then b’ = p,p, ... p, , 
and if 4 r a, then either b’ -.: p,p, ... p, orb’ = 4p,p, ... p, . In the case 4 -t’ a, 
6’ = p,p, . ..p., we have 
where Inf denotes the inflation map of EP(Q([, , J&,)/K) into H”(Q(& , &,n)/K), 
proving the corollary. 
Now we apply Corollary 2.2 to our real quadratic field Fz = Q(l/m) C Q(&) 
and a cyclotomic algebra B over h. This yields that any arbitrary cyclotomic 
algebra B over k may be assumed to be of the form: 
B :-= (p, L/k) =: 1 Lu, (ul = l), 
ooQ%L/k) 
U,% = B(u, +,, 7 u,?c = “?A, (x EL), 
L = Q(L 3 L,,), m’ = 4”plpz ...p, , 
(2.6) 
(2.7) 
(2.8) 
where S = 0 (resp. S = 1) if 4 [ d (resp. 4 r d), and where pr , p, ,..., pt are 
distinct odd primes not dividing d. 
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Let J&(L) denote the group of roots of unity contained in L whose orders 
are powers of 2. We have 
Q2W) = (5,) (rev. Gd), if 2 { m (resp. if 2 1 m). (2.9) 
Because the index of B divides 2, we may assume that 
PC% 4 fz Q2W) for all u, 7 E @(L/k). (2.10) 
Clearly the Main Theorem will be established if we will show that 
inv,(B) = 0 whenever p does not split in k. The rational infinite p, splits in k. 
Let P denote the set of prime numbers that are ramified in L/Q. Then 
(2.11) 
If  a prime number p does not belong to P, then inv,(B) = 0, because p is 
unramified in L/k and the values of the factor set/J are roots of unity. Since the 
ramification index of Zi in k/Q is 2, it follows from the Yamada theorem 
[5, Theorem I] that the &local index of B divides (Zi - 1)/2, which is odd 
for i = I, 2,..., n (Zi = 3 (mod 4) for 1 < i < n). On the other hand, the 
index of B divides 2. Thus we conclude that 
inv,JB) = 0 for i = 1, 2 ,..., n. (2.12) 
In Sections 3-5, we will prove that 
invl,(B) = 0, (n <i < h); (2.13) 
invg,(B) = 0, if p, is inertial in k, (1 < v  < t). (2.14) 
(If p, is not inertial, then p, splits into two primes in k.) By virtue of the 
Hasse’s sum theorem it follows that inv,(B) = 0, if 2 is either inertial or 
ramified in k. (We can also prove this directly, using the formula of invariant 
of a 2-adic cyclotomic algebra obtained in [8].) Therefore, if we establish (2.13) 
and (2.14), then inv,(B) = 0 whenever p does not split in k, and thus the 
proof of the Main Theorem is completed. 
Write the Galois group 8 = Q(L/k) as a direct product of cyclic groups: 
(I 
Q%V4 = fl(4i>, 1(4i>l = bi (1 < i < u). (2.15) 
i&l 
For u E 8, write 
“l(O) Y$(O) . ,_ v,(n) 
u =d, 4, +a ’ 0 < Vi(U) < bi (i = 1, 2 ,..., n), (2.16) 
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and put 
v  _ &J$p!(d . . . 
0 Ql 62 
dp, (2.17) 
where or, ~~(a),..., V,(U) are integers uniquely determined by CT. Then, for 
a cyclotomic algebra B defined by (2.6)-(2.8), (2.10), we have 
B := (p, L/k) = C Lu, := 2 Lv, = (c, L/k), (2.18) 
otG VEEl 
v,>v, =- E(U, T)V,, . 
(See [6, Section 11.) Note that 
0 < vi(m) < b, , 
We notice that 
(2.19) 
(i = 1, 2 )...) a). 
(i < j), 
E($i”, 4i) = 1, (0 < v  < 6, - 1). 
Let 1; be a generator of the group Q,(L). Then, by (2.10) 
(2.20) 
(2.21) 
(2.22) 
(2.23) 
(2.24) 
(2.25) 
(2.26) 
where xij , zi are some integers. Because in the multiplicative group B* the 
elements 5, udl , uhz ,..., udC generate a finite subgroup G, which is an extension 
of the normal cyclic subgroup (<) by an abelian group isomorphic to C5 = 
(%(L/k), it follows that 
(pp = p, (2.27) 
(jZ,)d,--1 _ (j2i,)1~,6,+...+6~1-‘, (2.28) 
(5xij)~“-1(5s,,)~~-l(~~“i)d,-1 = 1) (2.29) 
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where i, j, v  are distinct integers such that 1 ,< ;,j, v  < a. (See [6, (1.9)- 
(1.12)] or [lo, III, Section 81.) 
Letp=Zj(n<j<h)orp=p,(l <v<i),andletpbeaprimeofh 
lying above p. Let e (resp. c) denote the ramification index of p (resp. p) in 
L/k (resp. k/Q). Then e = (p - 1)/c. Note that the extension L/Q is tamely 
ramified. The inertia group of p in L/k is cyclic. Let w be its generator 
(we = I), and let 7 be a Frobenius automorphism of p in L/k. Then 8, = 
Q(LP/k,) = (w, T), and B Ok k, - (c 1 6, , LP/kp), where E j (I), is the 
restriction of the factor set E onto the subgroup Q, of 8. Let f  denote the 
residue class degree of k,/Q, , and put 4 = pf = N,,,(p). By [S, Theorem 
31, we conclude that the number 
6 = (E(W, T))/ ,E (7, w))“/(4-%(w, w) c(w2, w) ... E(LLP-l, co) (2.30) 
is in k, n O,(L) C (&-J, and that if 6 = {i-r for some integer z), then the 
p-local index of B (i.e., the index of B @!, k,) is 
KP - l>/c)/(~, (P - 1 )/cl = ei(f4 4 (2.31) 
3. k = Q(h), 2rm, 2fn 
Suppose that 2 f  m and 2 r n in (2.1)-(2.3). Then m 3 3 (mod 4), and 
d = 4m. We have 
Q(QWQ)) = (1) x ($1) x <hJ x ... x (h> (3.1) 
where ri is a primitive root modulo Zi, (; = 1, 2,..., h). Put Zi* = -Zi for 
1 < i < n (Zi = 3 (mod 4)), and Zi* == Zi for n < i < h (Zi = 1 (mod 4)). 
Then Q(dp) is the unique quadratic field in Q(tl.), (; = 1, 2,..., A), 
(cf. [4, III, Section 27, 4]), and so &(dZ,*) = -2/p (i < i < h). Hence 
because d/m = \I-lv’--I, ... 2/qdZ,+, ... 2/c. This yields that an 
automorphism A+%? ... $7; of Q(&)/Q belongs to CG(Q(&)/k) if and only if 
v+v1+ ... + vh = 0 (mod 2). We conclude from this that 
Q(Q(5J/k) = (4,) x (42 x ... x <+iJ, +i = 4% > 
l(4dl = zi - 1, +i(Ll) = ia17 (i = I ) 2 )..., k). 
(3.3) 
(3.4) 
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Let 
B = (/3, L:‘k) = C Lu, , h = 11, 
oe6 
L = OKi 7 Ln,), m’ = p,p, ‘..pt, Q,(L) = <L> 
be a cyclotomic algebra over R defined by (2.6)-(2.8) (2.10). We have 
w44 = fi <A> x fi (c2, (3.5) 
i=l r,=l 
where & is given by (3.3) (3.4) together with c$~(<~~,) = &,,f (I < i < h), and 
s, being a primitive root modulo p, (I <: Y < t). Note that tV(&) = 5, . By 
Section 2, we conclude that 
wherethesumistakenov-erO.<vi<li- l(i=1,2,...,1~)andO@.,<p,-1 
(j = 1, 2,..., t). (See (2.16)-(2.19).) We have 
udtudI = pu u d, d,j udtuEy 
= pgvu*( ) (3.9) 
ufv”~u = 
I;p& ) J’,-’ =:. <;i ) q-1 = t: ) (3.10) 
where szj , 3giV , x,, , bi , c, are some integers, (1 < i, j < h; I s: I’, ,u 5: t). 
(The cyclotomic algebra B has other defining relations which are unnecessary 
to compute local indices of B.) 
Now we will prove inv2?(B) = 0 for each j = n + I,..., h. The inertia 
group of Zj in L/k is (#> (= (&“)). It follows from (3.9), (3.4) that for each 
i -= 1, 2 )...) h, 
2 
udjudi = I I 1 
ud {zjiud,u, = &ljiud ud ud = ud 1.4: , 
i I J 1 i 
(1 <j < 12). In the same way, we have u&uc, = u~,u$~ , (1 + V < t). 
Let7 = +;“1 ... +a,“@’ ... &’ be a Frobenius automorphism of lj in L/k, where 
ai, a,’ are some integers such that 0 <z a, < Zi - 1 (1 < i < h), 0 < a,’ < 4. - 1 
(1 < v  :< t). Put 
z’ ==u (11 T1 bl 
. qu;l . . . uQt . 
h 1 Et 
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Since u2 commutes with u*, and uE , it follows that ui v, = v&, , and hence *f 
E(&~, ~)/E(T, Cj2) = 1 (cf. (2.20)). because 4j(<,) = ($1, it follok from the 
relation (2.27) that ~2;’ = (-l)“j’ for some integer b,‘. Put w = +j2, 
e = (Zi - 1)/2. Then, 
E(W, w) E(W2, co) ... E(&, co) = uy = (-l)“j’. 
Thus, for the number 6 in (2.30) we have 
(3.11) 
1 dZj4 . ( qb+’ = s;,-, , v  = e(l + b,?‘) = 0 (mod e). (3.12) 
(e is the ramification index of lj in L/k, the residue class degree for lj in k/Q 
is equal to 1, and - 1 = [&r .) Referring to (2.31), we conclude that the 
Zi-local index of B is equal to e/(v, e) = 1, as was to be shown. 
Next we will prove that if p, (1 < Y < t) is inertial in 12, then inv,,(B) = 0. 
By (3.9), (3.4) we have 
(1 < i < h). The relation (2.29), w h en applied to the automorphisms 5,) 
5, , $r , yields that 
(1 < Y, p < t; v  # p). Hence 2 / z,, . It follows that 
and so uE ug = u: uE . Let 
upyc 
w 
= &ufUug, , 
” P u ” 
pv2 = Y: (mod ZJ, 0 < ai < z< - 1, (i = 1, 2 ,..., h), 
py” = SE”’ (modp,), 0 < a,“ -=c P, - 1, (p = 1, 2 )..., t; /A? f  V). 
(py2 = 1 (mod 4). The integers ai , a,’ are uniquely determined.) Then 
2 j ai , 2 ] a,‘. Put 
It is easy to see that q is a Frobenius automorphism of p, in L/k. The inertia 
group of p, in L/k is (5,). Since z+, commutes with z& (1 < i < h) and 
U: (1 < p < t; p # v), and 2 1 ai , 2 1 au’, the same argument as before 
yiglds that l (fv , ~)/c(T, t,,) = 1. Referring to the relation (2.28), we have 
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whence c, = -~~r,,(p~ -- I)/2 + 22 for some integer z. Therefore, we have 
c([,, ) [“) +f”2) E”) “. l :)Y-2, E”) = q-1 = <:y = p(JJv-l)‘2+2t. (3.13) 
Recall that the ramification index of p, in L/k is e -.: p, - 1, and 4 = py” = 
N,,,(p,), where py is the prime of h lying above p, . We thus have 
8 _ 1 r/b-1) ~?iJ3Jy-1)/2-t23 
G = q1 I (3.14) 
ZI = e(l -ylv(pv2 - I)/8 + (py + l)z:‘2} = 0 (mode). (3.15) 
(& := i$<1),‘4, pv2 GZ 1 (mod fj).) H ence the p,-local index of B is equal 
to el(z1, e) = 1, proving the Main Theorem for the case 2 f  nz, 2 r n. 
4. k =Q(z/i), 2rm, 2/n 
Suppose that 2 { m and 2 I IZ in (2.1)-(2.3). Then m :: I (mod 4), and so 
d = rrz. We have 
ri being a primitive root modulo li . By the same argument as in Section 3, 
we conclude that 
because dm :-= d--l1 ... l/--I, \//,+r ... \/I, . Hence #p ... $9 belongs to 
B(Q(<,)lk) if and only if or -t ... + rjlL G 0 (mod 2). Put g = (I1 - 1)/2. 
Then 2 r p. Set 
a1 = *I27 qhi = l&yi (i = 2, 3 )..., k), ($6; = tp). (4.2) 
It is easy to see that 
C,i(Q(S,)/k) = ,:&> x cd,‘) Y ... x <&‘.. 
I :$4ii = (4 - 1)/L ~(+j?l == lj - 1 (2 .cj 2: h). 
Let B -= (p, L/k), L = O(crl , <,r), m’ -== 4p,p, ... pt be a cyclotomic algebra 
over k defined by (2.6))(2.8), (2. IO). \Ve have 
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where & is given by (4.1), (4.2) together with +i(<m,) = <,, (I < i < h), 
and 5, is defined by (3.6), (1 < v  < t), and L(C~) = [;I, L(&~,,~) = [dm,,4. 
Then, 
B = (p, L/‘k) = (c,L/k) = c Lzi$ ... u;~u;uI;: ... u;: , (4.4) 
E(U, 0’) E Q*(L) = G), u, u’ E @(L/k), (4.5) 
where the sum is taken over 0 < v1 < (I1 - 1)/2,0 < vi < Zi - 1 (i = 2 ,..., h), 
0 < p < 1, and 0 < Z+ < pi - 1 (j = l,..., t). We have 
It follows that x.. 1~. 23 9 _ Z” Y x,, are even numbers, and so 
%QQI - 3 , = Q4,U*. , % t%” = zkUE,Ud>, > %“%, - +u&” . (4.9) 
We will prove invCj(B) = 0 for j = n + l,..., h. The inertia group of Zj in 
L/k is (#) (= (z@>). Since Zj = 1 (mod 4), it follows that any Frobenius 
automorphism 17 of Zj in L/k is of the form: 7 = #I ... #$;“1’ ... Q’. Since 
by (4.9), uij commutes with urn, (1 < i ,< h) and ufV (1 < v  < t), we conclude, 
as in Section 3, that c(c#$, T)/E(~, #) = 1. Referring to the relation (2.28), 
we have 
= p(W = 1 
-4 3 
(Zj = 1 (mod 4)). Hence 2 / b, , and consequently, u$’ = fl. Then, the 
same argument as in Section 3 yields that the Zj-local index of B is equal to 1, 
as requested (cf. (3.1 I), (3.12)). 
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Next we will prove that if p, is inertial in K/Q, then invp,(B) = 0. The 
inertia group of p, in L/k is (E,,). By (4.9), upyubl = (-l)%~l~g, , where K is 
some integer. Referring to the relation (2.28), we have 
1 = (Q)""-' = ((_])K)l+~,+...+~:lrl)'*--1 = (4)4W2 = (-I)", 
because (Z1 - 1)/2 is odd. Consequently, 2 / K, and so uty commutes with udl . 
By (4.9), I+” also commutes with U: (2 < i < h) and with ui, (1 .< p -< f). 
Let 
(1 :< i < k), (4.10) 
pyZ = sz”’ (modp,), O<a,‘<pu-1, (1 < p < t; p # v). (4.11) 
Then 2 / ai , 2 I a,‘. It is easy to see that 
is a Frobenius automorphism of p, in L/k (p,” G 1 (mod 4)), and that 
~(8” , ~)/E(T, [,) = 1. Referring to the relation (2.28), we have 
whence 
for some integer z. Then by the same argument as in Section 3, we conclude 
that the pV-local index of B is equal to 1. (See (3.13)-(3.15).) This completes 
the proof of the Main Theorem for the case 2 7 m, 2 / n. 
5. k = Q(-\/%), 2 1 m 
Suppose that 2 1 m. Then d = 4m - 0 (mod 8). We have 
@(Q&)/Q) = (1, X (0) X fi (#i> 
i=l 
(5.1) 
(54 
(5.3) 
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where ri is a primitive root modulo Zi . We see that 
-~ 
~=~~-1,...~-1,-\/1,,,...1/1,, if 2in; (5.4) 
From this it follows easily that 
Similarly, if 2 f  n, then 
S(Q(Q/k) = (d> x (&) x ... x (Qh). 
Setting 
p=‘ for 2 j n, and p = Le for 2 fn, (5.6) 
44 = di , (i = I) 2 )...) h), (5.7) 
we have 
w?2(5dP) = (P> x ($1) x <9&> x ... x (&I?, (5.8) 
for 2 1 n, 
for 27n, +i(hJ = L5 
(1 < i < h). (5.9) 
Let B = (8, L/k) = C Lu, , L = Q(<, , <,j), m’ = p,p, ... p, , be a cyclo- 
tomic algebra over k defined by (2.6)-(2.8), (2.10). The Galois group of the 
extension L/k is 
W/k) = (P> x fi (di> x fi (0, 
i=l v=l 
where p and q$ are defined as above, together with p(<,,) = &(L&,) = {,,f , 
and 4, is defined by (3.6), (1 < v  < t). We have 
B = (/3, L/k) = (E, L,‘k) = C Lug%“& ... u$z$ ... u’;: , (5.10) 
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where the sum is taken over v  =- 0, 1, 0 -; vi < li .-- 1 (z’ z= I,..., h), 
0 s< pj < pj - 1 (j == I,..., t). We have 
S =_ 1 -;. j $ . . . $ 5’1+ =: (jzl-l _. 1);(5 - 1). (5.17) 
Since (II - 1)/2 is odd, it follows that 2 1 S, 22 r S. From (5.14)-(5.16) 
we therefore conclude that 
2’ 1 ‘T1 , 4 .Tli ) 4 ~ x;, . (5.18) 
Referring to the relation (2.29), we have 
whence by (5.18), 
2 1 x”i ( 1 *.< i < 12) 2 / yy  (1 -< V -< t). 
Referring to (2.29), we also have 
1 = (r~il)n~‘($~i)“~-l(i~i)‘h,--l =~: [i ?sij--4r,+4ri, 
, = (5~;~~)"~'(~,"")"~-"(~,"i)~"--l __ p-%, 
(5.21) 
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and hence, by (5.21) 
4 I xij , 4 I xi, , 4 I Y”, 7 (5.22) 
where1 <i,j,<h(i#j)andl <V,P < t (V + CL). Thus we conclude that 
UhiUrnj = fu*iu*i, %f&” = Iku&i, 
Referring to the relation (2.28) we have 
(-l)"j = gy = (~~)l+Q,-l-...+df~-2 = p, (5.24) 
sj = 1 + 5 + ... + 5+2 = (5W - 1),1(5 - l), (5.25) 
i;Z”’ 
54 
= (gv')P-' = gJ1+E"f...+E;v-2) = g&l)* (5.26) 
For each j = n + l,..., h, Zi = 1 (mod 4), and so 4 1 Sj . Since by (5.21), 
2 1 Xi, it follows from (5.24) that 
2 I xi , (n <.i < J2). (5.27) 
By (5.26) we have 
z,’ = &(p, - 1)~“’ (mod 4), YY’ = Y”l2, 
where by (5.21), yV’ is an integer. So 
for some integer K. 
x,’ = rt(Pv - I)%’ + 4K (5.28) 
We will prove invLj(B) = 0 for j = n + l,..., h. The inertia group of lj 
in L/k is (dj2). Since li = 1 or 5 (mod S), and is” = 5;’ or [s3, it follows that 
any Frobenius automorphism 17 of Zi in L/k is of the form: 
7l = (by . . . gh,cp” . . . gt’. 
By (5.23) ui, commutes with udi (1 < i < h) and upV (1 < Y < t). Hence 
~(4~2, T)/E(~, $$) = 1. Since by (5.27), 
the same argument as in Section 3 yields that the Zj-local index of B is equal 
to 1 (cf. (3.11), (3.12)). 
Next we will prove that if p, is inertial in k/Q, then inv,,(B) = 0. The 
inertia group of p, in L/k is (E,). Let ai (1 .< i :< h) and n,’ (1 < p .< t; 
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p f  V) be the even numbers determined by (4.10), (4.1 I). Since pyz I= 1 
(mod S), we see easily that 
7j = JJ $hqi n [Z”’ 
z Uf” 
is a Frobenius automorphism of p, in L/k. By (5.23), uE, commutes with z& , 
uzP and hence also commutes with u:: , , u$‘. It follows that ~(5” , T)/c(~, E,) = 1. 
By (5.28), we have 
Thus, by the same argument as in Section 3, we conclude that the p,-local 
index of B is equal to 1 (cf. (3.13)-(3.15)). 
The proof of the Main Theorem is completed. 
REFERENCES 
1. M. BENARD, Quaternion constituents of group algebras, Proc. Amer. Math. Sot. 30 
(1971), 217-219. 
2. M. BENARD AND RI. M. SCHACHEH, The Schur subgroup II, J, Algebra 22 (1972), 
378-385. 
3. K. I,. FIELDS, On the Brauer-Speiser theorem, Bztll. Amer. Math. Sm. 77 (197 1), 
223. 
4. H. HASSE, “Zahlentheorie,” 2nd ed., Akademie-Verlag, Berlin, 1963. 
5. T. YAMADA, Characterization of the simple components of the group algebras over 
the p-adic number field, 1. Math. Sot. Japan 23 (1971), 295-310. 
6. T. YAMADA, The Schur subgroup of the Brauer group I, J. Algebra 27 (1973), 
579-589. 
7. T. YAMADA, The Schur subgroup of a real quadratic field I, in “Symposia blathe- 
matica,” vol. XV (Proceedings of the conference on “Structure of algebraic fields” 
held at INDAM, Rome, April 5-10, 1973), Academic Press, London. 
8. T. \7.4MADA, The Schur subgroup of a p-adic field, J. Algebra 31 (1974), 48C498. 
9. ‘I’. yAM.4DA, The Schur subgroup of the brauer group i?r “Lecture Notes in 
Math.,” vol. 397, Springer-Verlag, Berlin-Heidelberg-New York, 1974. 
10. H. J. ZASSENHAUS, “The Theory of Groups,” 2nd ed., Chelsea, New York, 1958. 
